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ABSTRACT : PROBLEM TO BE SOLVED: To provide a photographic printing device capable of easily 
adjusting irregular density and irregular color on photographic paper. 

SOLUTION: Plural LEDs 22 are used as a light source radiating light to film where an 
original image is recorded. Each LED 22 has a mutually different spectroscopic 
characteristic. The incident angle of incident light on the film is made variable. The incident 
angle is properly changed, and the density distribution of the light (transmitted light from 
the film) reaching a photographic material is uniformly adjusted, so that the irregular 
density and the irregular color on the photographic material are easily adjusted. Also, the 
density is intentionally partially changed instead of setting the density distribution to be 
uniform, so that a dodging is also executed. The original image reaching the photographic 
material and recorded on the film is printed on the photographic material. 
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LED22B, -2 2B 4 SrAWfttK tt V^„ £ 
(C, # • » ■ #C03ffll*a<7)LEDA^ HI ( b ) IZtjk 
-fidtc. Z<^ft1jfo£%MMb3cXZ-<tb£olz. 

ymmzfti.Tftjg.anmttLx^b. 

[0074] 07^fcV^TEPliat8S:ft<7)it^lS]^M 

x , ftWM^4"^t Lx^±.<D^m^Kmm ] oi<zw. 

m I ~IV&J©ftfc«^fc. £RR I ED22R, • 

SLED22G, -#LED2 2B, ifitit&ttftbtLX 

\^b. mmiz. mmuzn. #led2 2r 2 -isle 

D22G 2 ■ WLED22B 2 , £ti. #LE 

D22R 3 • If L ED 2 2 G 3 WLED22B 3 „ * 
RBIV^ti. #LED2 2R 4 • liLED 2 2G 4 • WL 
E D 2 2 B 4 #\ ^-fil^fCWt^ixTV^. 
[00 7 5] ,1.1 T\ l3t*fflLED»2 2^LED 



[007 6] ±iemftftfflLEDP2 2i7)#LED^ 
#ft(i. SljtB^&^T. 0J;i{imftftfflLED3¥2 2 
cOSH 2 4 ^H^SPgT«PST & ^. oiiD.S 

is 2 4 l e d ix o wt® $ * , wmm 

±C L E D Sr JR 0 ft*t •& d t lZ X o X . LED (4Mi®^ 
BStcjCtfeffi^ftS:Wf*J:ot=*& (flitf. 02 6 
X{±02 7#BS) . 
[007 7] ±Kffl#ft«, (3?l]i{i'#LED(Ci3 

Lfcf£. ±ieW»S:Wa»fc*»tltttf £.1 t Hz*, ot i>M 
ST**. 

[0 078] JSC ifBQ&LEDcOjll^ftti. flfetf 

£«2 4li. [510(b) C^tioC, 351*PMM 
LT 4 o£4HF US ixT H <9 . **l«J»«±tc 
(i4HRRR(c»iW* L E D*<Sitttll^$ ixT t ^4 . # 

am$ti* zzizimmm omkw$>tix^b. &tt 

W\&fflz&\,^XftWMl)>t>&i>ft^ft®tti5;lzl3.. til 
lMft»tfetL-C*iO, «I05t7 Ki^N'^7 2 CO— «SrS: 

[007 9] 08 (a) fc^-riotC, *A74I1 M 

i.imwtfffiPi<r>&vi<oBVi*G l , ±ibo#^s mm 

lcISifbix-C^&o dco^JU74(4, SW7 

@»Tnrfi6fc:K»t4>*ir*iO. isisiii>tc#o-c. ^72 
.<7mjiizijLLx&ttmmmmm.9ti7 o<r>m wzmmi- 

4. =5rtJ. #A7 4{i„ Bu5ic7)1iiE^a2 1 rtSo^ft 
Jt|iJUWB5K:J:-5T[lI»Sn4. icoidt, 4<T> 

fflLED|¥22^#LE D<7)<«& ft ^Bfa«0ft«tCfH6 
=5r*J. »»M»IS^)[lltttt, ±IBO«fc3tc^A 

[0080] 09 tt, ±SB<0«ifi«r*i-6»«24S:« 

1 HtfiX'^ , EPHttt8^c0^ftcO^^Sr^C©ftJgtC 

[OO8 1]08Oi*{:«^T. ftMfflLEDSf 

2 2<7>#LED<0«§ftS:^r35Lfc«^. EPffl^K8t±3 
(t4?HJS«i. Mitf. 01OJdJ;^'01 l*-rJ;9 
t^S. 3r&. 01 0X1^01 Hi. ftC ^V-r'J 
yht:iitt4jftK^*jKtt^)'C*4. 010 
atfai 1 KfclvHi. ^R{Jt'?SJS^S< . ^R«2t' 
»feWtt^ i S: -f 4 *> <0 i: -f 4 . 

[0 OS 2] 01 0 (a) (i, M2MMzmi-bLED 
2 2R 2 • 2 2G 2 -2 2B 2 (ilfE)^M 
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& , i&nm.mizmi' h led osbk* i o t < Lfc 

«£*>Sfi#*iS:*LT^.6. — 110 (b)ll 
3fl2*|5gte«^.g,LED2 2R 2 • 2 2 G 2 • 2 2 B 2 
<7>*fif ft i . ffi^*PfitC«-r SLED J; 0 t> K 

ttriot. 110 (a) (b) izjjk-tiolz. epffllft 
8 ±<0«Ut#*B<3ffi£tf>JM > h Sr 1 * fc**. h Z t 
T* . ElW8^Jt3e<^«Sr««fc:jW»*K:HKr 

[0083] £LEDtf)?ft3K«tt. LED4WWL St/ 
/X(4 LED 0>R3B4ffl£aE-?v *T DBS "TfifC * * . i 

-?Sr«R*rf&LED (flitf. *7b7>xl±mco 
-7)\si-lj7-LED^ VLA10 1RGB, ) £f£JB 
L. *;h/m<3t-?«*£J3'Jffl£ON/OFF3-£* 
.IfcteioT. «3t»S:TOr4. -tite4 9. EPB« 

[0084] 0*0. # LED 0^3K*<7)iBS<i. LE 

itt>3 i<mmM.<Ko *> 2 oKLh^SSS-T 
iHJgA 7, fii7 L& v ^ a ^3- w : I■ft?)^£• 
[00 85] -Iridic. *l~»4*R8<7)LEDri: 

enB®8(;*3(f.g»^#:c7)iiJSO^. fetf^owssr. # 
%izfto::btfX'£&. 

[OO86]4fc,011 (a)tt, #LEDO<tl#ft 
#/Jn3 ^*^<*>«BWMIi*5j* U 011 (b)li, #L 

e Dcnmntf*.* ^m&<ommttmzff; lt . 

[0087)01 1 (a) Tli, #*Ka»4><*>fcBJl*#<0 

fc:*iJt*««^* t «en&-"C* & i t . - 
J.011 (b) -£'14. #*raa»&<oiti»3te«»fc*tf-y 

[0 0 883 5ri3, #*RI— IV£**J&$-.&LEDtf)J| 
3K»ife««IW«:W»-r4ii:k:J:oT<,. HI 1 

( a ) ( b ) iz^k-rx oiz. tmmsn^&mz 

[0 0 89] Lfc#oT. **RI~IVfc:*fJE-f£LE 
Dc7)?Bfcft. tiff ft. MS. «*^<H^f^ 



[ 0 0 9 0 ] Srii. ±ffiffl#fta«'h§^%£icu:. Si 
^{4L&V^cDtf«fcX;K-y h^Lljyx60T". JJfitt 
£ft£*# L^. 

[009 1] -2r. *£S)Btffl3taa5 a«, HI 2 ( b ) 
^-TidtC. ^»<*>LED£ffl;tfctett3fcfflLED8 
2 5Srfflti"rv^t^fc. H7£ijrfcfc9(C. fcjffcftffl 
LEDffiP2 5^)ir®Jrliafi£»«2 6Sr«^Tl^. 
?t*L. teft«[2 6<04'*tct±. *3te3fcfflLEDW2 2«9 

^4. HI 2 (a) C*tJ:3f:. fittttfcfflLE 
D»2 5fc*«rt-*«K2 74>+*(Ci. |3|«<0BMT 

J©£K*>0B □ sWBJft S fit v . 
[0092] fi£iQtfflLEDP2 5 (D^LED 

(4. tSl*]*-|*U& t 3K«iM(c J RTSr=5r-rj:at:. S«^2 7tc 
HOWtfcivO**. >I*U4. 5 7-hy^H8tl 
ftUVXl 9£te4-?T. fifc«0tfflLEDS2 5* t aiat 

^roTV^feftT'fci. ZOjjtf. #LEDfcJ5fJgtf)A 

[009 3] iKC fi£»[3fcfflLED»2 5Srfl!jjt-r4* 
• tft • W^#feLED<0RWteOlrVtftBjj-$-4. HI 2 
(a) tCSrf idtC. fi£ifc3tefflL ED|¥2 5WLEDK 
14. m7t7tfflLED^2 2^LED^Cc751 Of&SJKf* 
0. Witfl 2 0fflC3ro"O*S. *€" LT . S«^2 7(c 
*Jtt45©B«OBBP<04iatc«L, 1 53*^0 3 Off? 
<?)LE D#4 Steffi*] SflTVvg.. -T^^*>. IKS. 
2SSte#l 0^1OLED*«iE*J$iX. 3SBte8fli. 
4aatC2ffl<0LED**S5iJ$iir^l). -lOJ: 
mc^LE D fc^BlKKW* >! i: lC:J:-?T . ^^"7 ^ ;U 

[ 0 0 9 4 ] H, # • * ■ *<0#feLE DOflfflKJt* 
t4» TtftA^M-t^^LED^^^. SotttOS^WL 
ED&ii--^, «LEDSr-tixi?,^)4»iat:i5SS<iTV^ 
4. ^iL. f63tato^-C«» maLfci-Sfc. MB. 
k%tmmt<7>mi)K : ^fe : Wfe= 5-6 : 2 : 

1 -5tciM*S<t*. 4fe. * • « • *^=&feL 
E D OfitHltO ^ T <4 . 3KW M cOifi < L E D £ 
Steffi L, WLED^ffi^Wte3tfiM*^ftt3S§"(t 
Siate-TixtfJ:^. LtctfiT. WLEDIi, ii2 
7 lzt3Hrh&B<Vfflncr> 1 fflteM L . 4 8! KK3*vC 

[009 5 3 «*OKBB«?)«f*C . Wtftm L E DS? 2 

2 JSSt^ffl L E DW 2 5 t <03t«Mt=«-r 4ffi*fW^r- 

[0096 3 HI 3(4. A-ijV 4)VJ±1 . T5?06a. % 



BNSDOCID: <JP_11 1282092A_J_> 



(9) 



ftfflW- 1 1-282092 



tz^MMz^X , 3ti®<7)5t*^Pliat8 £j£&JI < MJsS 
[0097] Hi 3ff>gmmmi. ftfcSrEBLfc t L 

ltv^-*, hi 3w®mmmzm£titz%MMmw 
commtfx^xi^^mmi. ytrnzum^titf. epb 

[00 98] -?-C-C\ *3t3fcfflLED»2 2kt£tt*ffl 

l e di¥2 5 1 otiLwrnmi , ±ie«HR*<A^r t^&v * 

mmz . 3tWM Sr 4"l>fc LT #0t3tffl L E D|? 2 2 SrIS 
X L . flMlWCK: , te&ftffl L E D m 2 5 ZWMrT h J; 

- h V*)V 1 8#*iWU*. JfeSX3tffl LEDH2 5 #.6 
tfTUCi, 4^A7#jE?S3:i§-&fc(2. fclifcftffl 

LEDH2 50tBW3KU. EPBffi8fc:S*»'SrvMS«i:=fl: 

[0099] jjeofffj&ciHvt s 'h-tM x« 

«<OR3tftH*ANM2 O^fflOtcJ: 0 JSjEKiMIR-f 

s. m^x. mitJm%M5 b&xvmx.i'yxi 9^ 

BtCffiJKWJ-fS . BP*>. H 1 4 ( a ) iz^k-tX 0 

■tH2{ESW>^4 . . ifo&tftmim 5a. 5 5 - h 

■9->fX^)aJiB«£8' c7)3tl4M±co(4S(i. Stcll^^fi 
X\^h. 

[0100] ifc. *3t3tffl*ilB5 b£> J;tM£&ftfflft 
» 5 a (JOSBtJUi - f^hr'Jyhfcii *BR*tf>«tK 
A5, feA^WHUSC^^T. jfljEMCMBESfl*. 
^gtttoHHITCU: , W7 < >VA 7 COTOGgatfftv * 
T ir vfir < T t> . UE«Bttffl3t« 5 a aMM* "f § Jfcfiift <0- 

HI 7 <0«jR<0«^tC Jt^T » < T Srtf . 
[OlOllifc. te»3tffl3t}S5 atf>««fcJ:tfS6ft 

3t»5 a^7tt$r^<-rSh51^X'J Vb^^O. 
[0102] M7-f^A7 tcOWf WEflCuWv^T Ofc 
5-h^*;H 8tJ«tt/m5KU>-Xl 9^^LT3tttiM 



i>. znxMLtzmzte. mw<7)waiz£-yxmmz 
*u mmnwehizftm uzwrnmsnngmmzmm- 
iwisttix^i mmLnftmiz^xit. 
m2 2izm^xim-t&) . i^ot, mxzmit 

-oxmtfztix mm s ^ L^tzMzmzh^a. 
7f8.fimm ztih<r>x\ mm^wa^wmm 8 c a < « 

[0 103] CliX^LT. ^"'fX^SftftSrfTO 

janm2o coimiz x o 3SiE^S'iPS-ri> . -ttch-h . 

btzthlz. A N M 2 0 tc J: 4 R3tK»03Se« , M13 . 

[01043 airvc. m^BefflatssbtJitfJiot^v 

ttffl<?5fiMfc:ffiB8W>i"* . -r 3 5r*>^>» H14 (b)fc 
Srr£o^ **3fcffl3tiB5b**5tuyXl9*»^ia 

[0105] IJLh^i otc. 

ffl3fei!15 b £%MM_tX'&®-*imt L. t*^^^> 
X 1 9 $ri£SLT. mft%m%M 5 b <^ai»3KS-SWS 
<^'7^;UA7t?iJ5t$-^-g>^2: Ltz(DX\ titZtt 
Vj*H XtCJiE tTLED £7)BX 0 W ttft* S: 4 

[0106] ife, *$m<v&mizt$^xti. mtttffii 

3tjB5bSr«jR-r4LEDj&«, * • Si ■ *«0 3feSr 1 ffi 

ffil&X\ LED *«EPH«£8cO«-^PS I -IVSr^h- 

tzmt •+ hz\t ifiX% s A 5 ^feA 5 cDfttk 2r EJ@ 

[0107] cmmmm.2i *mi<?>m<?>mm<v]m 

[0108] ±ie^«(£0®« 1 U ; 5 b CO 

LED(^)fil*Itt&Si4ii:Ci-5T> EPfflffi8^<0H 

Mi Iff I) SSWCOOT (2 R-cO#B3#-f - Sr fti £ U . P 
[0109] *|SSS<0^!ISt:fiR4#OBteffl3lfiJR5 bli. 

hi 5(c*-r idc, mM2 4CD&m&izttmi,x4'o 

lZftmZtltzfaim2 3a-~~2 3dZmL. Ztlbcofo 

®M2 3 a~2 3 dj^-en-enaAL-ratwiM^riftKc^. 

Wj^TBg'SrJ: olzmf&ZtiX^hMX'mteDBf&l tP=5r 
[0 110] iffiflljRtiS^-C. J£iM2 3a-2 3d 
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j6-t*«R«>LED<^*HR*«r«8!fe:'rSK"*ft. £ft 
(C J; 0 , L E D45fc«ftt<OH#*> ott. ttJI&tft J£h* 

#ft. 

[0111] fi£tt«23a~23d«01iJfX'J^5^ 

15 016 (a) tt&ft* 

016 < b ) {Sffitt^^hsv^^^u-ry 
>- b tcfc ft ft WK^E Sr^T . 

[0112] &l±.<D£ 3tc. i£ifcK£#SiJL-C<?-iT.-m 
to^^M^^^igt-Tft^ t tci , #L 
ED<oaj«^i£tt*£^U EPBiift8'vO!gft££ 
xftit^figh^fto 

[0 113]**$, UEfctHvCtt; 4oO#M$:ftjfc 
ffiflM£2 3a-2 3 dtfmi hiVtz^lZ^UXtmi 

fci&mz x -ox i> fc&miih ft s* »n£f # ft l . im 

■rft«kdCl e^MUTLEDWJWt^Wt**, fi£Ht 
« 1 1 6 ffllSttft IhCtot. 4 fflRttfc*^ J: 0 t> 

mmmizimm^^x'^ ft . 

[0114] i$m<mm3 j *mmv>&mi. #*Rft 

WLED^Srt^O. #*H^>LEDc7)B3Jt^ 

ifctcj^-c. Epa«8^^^^xft^T-\ m§m 
tc, mmncomzhL e d ^m^istt. t-cw 

M<7)L E Djtf-fe y h£tl&J: 0 izm&t ft £ fc T*|gJR»r 
tgT'fcft. 

[0115] ifc. *3B56«)7&RH\ MftUyXZ&m 

L%^xmyt*fio&x\ w&commo&mtmzox 

v^ft. ^sUtt^SStcov^r. 01 77b^02 3l:lo' 

v vciaTfcKW ft . . 'mBXtt<ox»B i , 2 1 m 
-<r>mm*tt&®mz^xi*m-?>mmm^zm?. 

[oii6] *mmmmizi%&?fnTv y?nz.m 
2to±x/m3i l z9jkLtzmf&tmmt l z. mn»2. mm® 

3, Sfe«»4tiJ:lf*jB«5Sr-fl5W(c«i. *#7>r 
/UAOB&^ftWPK^'y y V-?Z>tz#><7)—&C09m 

jffH ft . mim 2 « . mx-mm- h£ot,z. 

* if 7 4 )V A £ tf- L T iS3t W4«0^3fe £ d *T * ft . 
3 li . MttSB 2 fttt fcJSettTO 

a&aftni tc mm izim l . * ft ? ft . 
ft. 

[0117] ±te&#SB2te, @3C^U^«fltfc!S|« 



$ ixT v * ft . jftgtf 5 ii . ¥*7° U y * 1 o-WfflfcE 

ftiOT&ft. =Sr*3. ft^&50p^«j£fcoo-tte 
f&xB-fft. 

[0118] ±.imn^yxei,i. ^tf? < ivi^izm 

m LtzltZ EPB&E8 tor^ft . 

»»tt 4>tlT H y , 3taRfiS 5 i: EpBlf&8 1 <0H<03tB+ 

[0119] EnBffi8«M««(i, EPB!K8£n-/U 
^tCJtXiW-rft^-^-^^ f ^>9 a • 9bt. immfflL 
mn-y 10a-10 e i:Srfli.TV^ft„ ^-/s'-v^" 
y>9a ■ 9b(i, ^X'J 1 TK0ffioEPBte8 
£7)-9--f XcO^lc^-frt M#S(5 2 *>±»(=RE $ ^ . 
m^zmZ: ft -9--f X<7) EpBat 8 £ JRtt L T V » ft . 
-V^yy9ai«±9b tClRlft $ iXT^EpBffi 8 ii . ft 
10a - 10b - 10c - 10 dcOElKiCj: o 

ft. $r*5. T'J yhM«fc*ftEPBIK80-9-^X{i. fft 
fMI(cJ:-3TXijBKtTt> i^L. ^-^'7 ^ ;ua 7 iz 

ffi&mizmkztitz^t-i xflwsw>. ¥*7°y >^ 1 i^h 
mtzn^xhx^. 

. fc, /jN^>r x<m*ttvmzftft-t ft/h-y-^ xfflcoLE 

DRllai, 5l#Wf XO«|# WtmrtCfBtt-f 
|.?llff(fWXl«LED||l lbt. =g-LEDSP 
1 1 a • 1 1 b 2r-*WtC«*H-fta« 12t.#LE 
DPI 1 a • 1 1 bc7)f)!BSrS3 X 3tC#LED|fl 1 
a • 1 1 b<0ffl»ifi«CSSix, #LEDS¥ 1 1 a • 1 

1 b<niffift£ffl!SLZ-£&mmi 3t*ffi£X^Z>. 
[0121] £tc. #LED»lla-ll bJi. 

ajw-rftm^fflLEDPi u, • 1 1 b, an 
bnmmzjEX&mMzimzti. ±t lx*#7 
j*7 iztt^fz&^wam&Qiwm8'^$t&.z j £xm 
#ttft3t mw&t) zmm-htimftmLEDfti 1 a 

2 -lib, hT^$ilT^ft. 3ri3, -*W(c. * 
Tt^O^tift^^WttSr^a t , *fi7 * )VJ±<ry<&*? 

3- $ tfommz% o a* , *3fc#ctetJBfc«: jn*. ft t . 
^'7 4 ^Acorn** s o c < < * ft t v ^ d £ t 
it. £<*nt>ixx^h. 

[0122] #LEDI¥1 la - 11 bOEMCO^ 

r, LEDii i btmizt *). xommtzmtt-z. 
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H 1 7 (Cfclt & L E DS¥ lib ZWMM 1 3 fl»»4 Jlfc 

dpi i bii, it. **>*fe*»te«:aiJire- 

LED*»$>«Mt$;h.TV*4. dil^LED 

[01233 LEDIfllb <04>&gK£fl^<4, ±K* 
ftftfflLEDPl lb! i: LT, *fe»tC|3I»fli<0LE 
D#, ^ftl 2ffl«*l/CES;h.TV*i. iOlftfflC 
14, 't'JfeafcOJSHfcMffl^LED 1 1 R, — R 4 #S 
V*tC»*Lfc*OrClIS*l. S£fc#LEDl 1R, - 
R 4 <aJ8Hfc£Lfc«HrC\ 4ffltf)RLEDl 1G,~ 
G 4 (IftWf, MuyX6«M4M(;o 

WCtt&ffl) fcfiS*l*fc#fc:. 4<icO#LEDl IB 
, ~1 1B 4 tf&KWlzmZtiX^h. ZixlzXK), m 
itf#LED 11R, . iLEDl 1 G, , WLED 1 
IB, <7)3fflamfi£3rLT^&. ^^LEDfcoV^ 
tfc, *fe«ftc3fll'ClfflSr^L. ^ft4fflcDLEDtC 
J:^T*7t3tfflLEDS|l 1 b, jWfj£$*VO*S. 

[0 1 24] i^ffllfflSrfc-f LED«\ f^TMf 

mfcommizttmmfbti. z<f)ttmtz>m®z±t l 

tXolZ. EPBtt8S:3K«lMSr4"C'i: bT, 4OC0*E8 

2&»&RB*fflI]9fc*ffiI~IV££«>4fc05i:-$-€». -TO 
JtlBWR I Ktt. HI 8Ki>wC, #LED 1 1 
Ri • $iLE D 1 lGi • fLED 1 1 B, ***tJEWt 
£>ftT^S. |B]at^ *BBIIK«. #LED 1 1 R 2 ■ 
iLEDHG 2 • frLED 1 1 B 2 , tti, 
^LED11R 3 SfLEDllGs -fLEDUB 
3 « MlVfcll iLEDl 1R 4 • fiLE D 1 1 G, 

• f le d i ib, zti^tinmttvhtix^h. 

[0 125] J£H0tefflLED8fl 1 b 2 {4. 1^ 

LED 1 1 R£ 2 — 3MW^X. li^SLEDl 1G 
t HOWLED 1 1 BtSrXSfcltttf iatC. j£*t& 
teffiS^ftTV •>-!>. *LED 1 1 R, iLEDl 1 G, 
fLED 1 1 B^«itf(l EPB«8tC«-r«#€l<0 
J83fctt«r**LT, ±3i^5~6 : 2 : 1 fc^r&J; 3tc 

[0 1 2 6] *3t3tfflLED»l 1 a, -1 

lb, iCOVYtfc|3|«K#a:S*lTV^. -f EP 

LEDSflla, ^Wil lb, C7)ji|iag|5 c k , 9+^a5^ 
#LEDS:ffiirf*J:ofc:L"0^. *tf>±. »*Sr- 

wt, 5— 6 : 2 : 1 fcftft J: 5£R£3irtv**. & 

*j. ±fa*>jtii. f&*n*ias— set Lfct&<o««Jtf 



[0 1 27] CWiaC, IMfflLEDSl 1 a, • 
lib, t!j;y'SMfflLEDSflla 2 • 1 1 b 2 iZ 

mxttLED(fm.it. *mm<f)Bmizm%.zti&i><7> 

XU%<. #, t^fito^t. LEDOJBWSi: 
fBfcB^tOWA*, ±a*U^5~6 : 2 : 1 Zffi&t& 

[0 1 28] mz. *5t3tfflLEDPl 1 a, - lib 
i itetiftfflLEDSl 1 a 2 • llb 2 t<n%Mmz 

ttthmm^&wmmz^xmmth. mi 9t4, 

7 ;l-A 7 . m 0 6 a , i#l/yX6fcj: EPHtfc 

m&m<ffi®tmfr%^m®t£^Lx\.^h. \>%h 
t Kmmmmz®mzi\hcr>xfo o . < 7 

JMi^>X6»:gitLiolhli^^. 
[ 0 1 2 9 ] HI 9(^MMfW(i. M^KSL^t L 

LTOS-}j, HI 9<0$««B«Wfci4lfc3iattMjgH 

ft 8 <0M*fi *ho j£(c#-f3bW£J8 Jl < nH$ £ * L T ^ 

h. ®iimt£t®m { A'>x^%^mmt<omftm±.t: 

[0130)±ie*i3tfflLEDilla, -lib, 
(cgas$ix- ±ieteS*7tfflLEDSf 1 la, • 1 1 b 2 

(4 . ±is£mmmzmmztL& xoiz. mtxm led 
si i a, -lib, ttmymLEDmi 1 a 2 • 1 
ib 2 tcf)<mMmmkfe%tix^&. Ltzt^x.m 

tit. 'W4 X0>ttt*tt»*Hz\i;. MftltmLEDmi 
la, htei&ftfflLEDSIl 1 a 2 t(4|5lB*tc^:T$iL 
h tK )VJ± 7 . t£Si3tffl LED 

Si la 2 c7)tblt^{4, EPH8S8KJS< 1 It**'5rV^ 
[0131] <XtC 4LEDB1 1 a • 1 1 h*m$Lt 

h zti-?ti<?> LEDit mzmtitz t&*). mtisyx 
6<rrfmmz\ftfr^xf£fath£oiz^ ymmznLx 
mfenft&tnimtx mm 1 2 izm wittfttv^. 

dO^S-H2 0t>J:lXll2 lSrfflv^SiWft. 
[ 0 1 3 2 ] H2 0(4, KBH^ffiSJb, ?I#W4L^ 
XfflWLEDPl lbtfev^, WH8£8tf>*ffiIVlC*t 
JtSf+ttfeilfelftjiatfflLEDSl lb, <7)-gPh-ecr)i£ 
^t£U[*fflLEDSl 1 b 2 Cf)-®tt31Z&.WLtz 

®mm£7jkLx^z>. mmiztjkttoiz. 3\zwittt 

-fXfflcOLEDPl 1 biZH\^X. ftMfflLEDSl 
lb, o*LED*t. 3t$4MtcMLTftJga<7)ii#Sr*' 
LT^S. -f=Sr*>^>, mm*(f)yl<.¥immx&Mjxlttt 
*»6J:dC, *5t3tfflLEDSl lb, <0#LED*«. 
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CO 1 3 3] 4fc, t£«fflLEDi¥l 1 b 2 toUT 
t>, LlMXffltf>LEDEfl 1 bT'ti, ffl*tf> 

i *U4 , L E D » 1 1 b 2 jWIM*-*- & t£tt3frC 

*#7 ^A7£»*«K!8Jlt*£fc»Ta&#. S« 

&(DZ'$>tiif. t&WLftmLEDmi 1 b 2 mm-t^m 

[0134] JblBftiSEatt. f£ffllT& U yX^*SE 
[0 13 5] 02 1 (b) Ic^rfioC mt 

ftfflLEDgnib, co&mytii. 

Dffifl 1 a«%, Jfc3fe3CfflLED»l 1 a, cOiUSt^ 

*#7 * >\sj±7 tsxxf Mtti/>X6 zm&Ltzm. 

Wft£> 2 «fcO/h£^Bft<9, <7)J£#0£i-?TEpBiSft8 

[0 136] Lfc*»-jT.^XfflO)LEDIflla 
<7)^(c(i. B:ft#, *Wa0 2 J: O'hS 
S-^'^T. *3B£fflLEDPl 1 a, Of^OLEDcO 
Ji. ±IBftJK« J: 0'hS<K5£3ft 
"0*4. =Sr*i, fcfbtffcfflLEDffifl 1 a 2 fcov^tt, 
H«OLED03tWllVI^-f-i»<i#{4. tSitffcfflLED 

sub, tttmz-ttz!&mim< . «it<auB$Ht 

[0 137] ^^.t^tc, fliSfltMM XdfGtT. A 
MLEDgfl la, fc*#3teJBLEDf¥l 1 b, 

T\ LED<03t«iMfc:*H-4«#«:SlE^.4aii*$4>fc: 
BMW-*. 02 1 ( a ) ( b ) iztjk-t* o fc:. j&ftwy 
X6t EPBfft 8 1 <7)SE»c^ v vf (i , X<9« & ft 

(tfcff 3 *£tf>EKL 1 J: 0 . A^ X<nm»ttft Z'ft 
5*^>ffi«L 2 §ftje$*i4. «#ft 

Xfc— ^t*4j&>6, 

[ 0 1 3 8 ] "f & h . /MM Xtf>**ftWctt"C. 

-< x<D®,£nvznom&<?>ijt>K epw$&8<Dm« tx 
c.12 1 (b) tzTjk+xiiznnei zfciftiwm 

T', 12 1 (a) C^r/hS^-fX<0EPB»8{C«* 
fc -Tit(i\ >X 6 ^iSi® Lfc|gtfbfc*>*¥ 



(4. emms<r>m*tt\mm\-t:mi-t $>z tiz%&tz 

Ltzt^x. XcomZttllZ'tfomSlzii^ le 
tKL&WtJi'&^&V'*. 

[0139] #3Qfc*>J$BT1i, 112 1 ( a ) ( b ) t 
^-TiatC, /WXfflOLEDSl lat5l&WfL 
1M XfHtf) LEDP1 1 b t £ 7 P-A 1 4 CMflMfcffi 
T—f*W»;:«J#£-£-0>&. fit, 7l--A14£X 
V4 VZlt&ffij&t-f&ZtlzXiX. /MMXJflWL 
ED81 1 a^l#fa«V^Xffl<OLEDf¥l 1 b£ 
Sr. WtlM X(=iEtT3K«iM^&a(ca«Wfc:S' 

[0140] _bie<^>*SR£tC*5V^-C , 3p^7''J 1 

? 1 ±(f mz , ^'7 -f ;WA 7 Sr3K»«t«fc:i*A* 
-r^EPB^SOH^Srfid* 1 , 4^(4X^-lfe<07-^. 
h7 , 'J>Mlffli0^7-f;UAS-3m4'tffAL, fti® 
ffi 5 t^co^z X 0 X l^— fe£ EUBffi 8 co-Miz^ ft 

tCJCtT, 4Sr»ffLX. #LED»1 1 a 

LEDIfl la, 43t««3tM£fflLED»l 1 b, 
[0141] C^fik. SKWB«E8SrS*LT»^>nS 

tci^-c^tbL, *<7)mmz&'3^xm&j*yzm<i- 

l^fflLEDgflla, ■ lib, «#LE 

d <vmm*3 J: v^^B#p B i^ g uj w tc . ^ h \ ^\xffiKA<n 
¥ » atj c j: o t mm $ ft * . 

[0142] *<S9». -f ^A 7 A 

WfcO^XtJCtT, ^-A'-tAVVga^li^ 
-A-7*y'y9 b^iSJRSit. EPBtt8*«l83t(aatC 
JRSSfti. ^iti:|5]B#t, «#ftft<W-fXt*6t 
T, 'WXfflOLEDgl 1 a4fc(«l&#tfL-9->f 
Xffl^LEDg 1 1 b*\ 71— A 1 4<DX7-f KtCj: 

C M&ftltWMXfcljetT. 02 1 ( a ) ( b ) iZ 

nk-tx^iz. m.i^yxeifi%mmz^->x^wm^\t 

?mZiX. ttf*UVX6fcElW«8fc03KEHa* (LI 
4/c(4L2 ) * { IS^$it*„ 

[ 0 1 4 3 ] ZC0X o t=, »3t*#»<0!ft3t*%T'f & 

«^ttftS:ft3*&fc:«. »3t3tfflLED8l 1 a, t 
l!£»jtfflLEDSl 1 a 2 t*\^T$it*„ 4/c, A^ 
XcO^^WtSr^Td^Cti. *BtffiLEDSfl 1 

b, tteftuftmLEDmi i b 2 fc**jfi»rsft.6. 
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3tfflLEDi¥i i a! (ttziibi ) (Dtammi. 

7 -f/WA7£j§i§U ^#l/>-X6^J;oTEnffi^8^ 
LED5flla 2 (ifcttb 2 ) Officii, ffiaSLfc 

[0 14 51 iiT. ltft*fflLED»l la, (Sfc 
«ib 2 ) <7)&JXm&*mffif2>. £-f. 02 2 (a) 
ti, J «/ f-tt<0«7 ai>'ttl^c*#7 4 7<7)*$Bfrffl 
fc, fitflEfcfflLEDSl 1 a 2 (*jfc«b 2 ) *»4>a«t 

££ifii L&v f» 7 a iO±{fflfSftfflC Aft Lfe3KW4> 
fc{i , 7 * iv A 7 Z'ffflfi L 7 ;WA 7 <n iti StffiiJ 
<3BB*»4>i^£ajJlt§ftTWH«8KIfl^*ttL 1 l 

[0 14 6] |h]«^. 02 2 (b ).lZ7Frt£dlZ. 
7 4/lsJ»7C0WmmiZ, ffiflJSfcfflLEDRl la 2 (i 

an«^, «7a <^Tiffl#a^ffitcA*f Lfc*<o4> t 

ti, *ti7 -fyi-A7tgtifLM7 * )VJ±7<ry#$im<n 
®j!)><i>Sl:^tiJW$ifCEPB«68lcS"M-t€>3fcL 1 2# 

[0147] Ep®^8tC?'Jjit-|>^Ll 1 • 

L 1 2(i, EPiB^8lc*3(ti»«l7 a ft&g|Hi£ 
K3ti-*Ot\ EPB«8tC«7 a#e<«* ftttfeil* 
ttJ5. 02 2 (c) tC^-tidtC. Jft*3t 
fflLEDgfl 1 a, (ifclib, ) 
7 4)VK7 t&lffitfcth <6PH«8 izmm ZtL 
hftb , fiHBBfcfflLEDSfl 1 a 2 (ifcttb, ) j&»4> 
tUS=f$iX, ^^'7 ^yPA70«7a^c7)[afitctoTM 

*JB«f$ir>ttt*, Epats8t=i"jarr43KLi 1 • li 

Oti. EPBIK8tc^fe-ffe:»0. 
[0148] tV^|U*Uf . 7 4 A- A 7 fc-f+V ^cf« 
7a^cOQflO(Cj:oT^fil^SSA i SL$ix. $®«8K: 

fflM"4J:-5fc:, fi£fft3fcfflLED»i l a, 
b 2 ) £mttt^0ZtWX'%&. 
[0 1 4 93 Z<7)t$lZ. MfflLEDll 1 a 
, Ufcteb, ) k&n*ftfflLEDS¥l 1 a 2 (ifcli 
b 2 ) 4: ^fflBIRIfiS t LT. BKcSMJi l fc «t 5 C . HWt 



ftfflLEDPl la, (ifclib, ) ^7tWMc7){ig{C 

w.w.-tz>--nx\ < ivm, 7 izm 7 a.me>wawm 
wxa\ Enii^s izmmytwrnfrz^mmzmiixm l 

EDPl 1 a 2 (ZtziZbi ) im.W&hZttfXg'? 
*4. ClixKioT, JfctJGfcfflLEDRl 1 a 2 
fib 2 ) IMfflLEDgl 1 a, <4fc«b, ) 

7 <7)fS?B L (QMZ&iL'Z &Zb tfZ' § ^. „ 
[0 1 5 0 3 *3K3KfflLE-D»l 1 a, (*^« 

LT EPHft^ 8 tC^'Jjt-f § ttlX V ^ «» i b i> h 
OWS. «7aSrf<0[Hfl^)«*«EPaffi8t¥4> 
^^at, S^Ttffli^DS?! 1 a, (ttzitbi ) 
aU'fi£SX3fefflLEDl¥l 1 a 2 (ifcttbj )<0#LE 

d cowm^ymm^xikt h mtM* m^zmmmm 

[015115XK. *f6BBtc«&¥JSr 'J y ^ Hi, L 
e D &«acffl^7t^3ftc7)^m7' ,, J yflzifr^x , A3t 

3KfflL'EDBPl 1 a, (ifetib, ) ^«R!c-ri»LED 

coflBs* 4 ^* < rjstf asm, iSj^A ^^feA ^cops* 4 

[0 1 52 102 3*4, m3t3tfflLED»l la, (X 
fib, ) Sr^^-ttt^V-rUyhSrffo^*!^, 
8Jiifltt8Cfctt4«K^^«^Wt:flLfet>^)T'*> 
I). Cj — C 4 T^£*t£4-o<7)/hRti, fraiL^- 
» ■ »0 3 III 1 mcr>L E DtfD«3Kfc:J:*4H!a»«Wl'ic» 

C 4 SrSffi««knf-fc. SHfilRWC! ~C 4 

m&WTtf&tzth* m%im«izi&<%'>T^ 
[01531 ttz. %m i ^ffiffl^nec, ^(f^k-r* 

m'b&nFllZ. CTx(i'01 8tC^-T#LED 11R, • 
»LED11G, • fLED 1 1 B, (?)fBt(Cj:SjftK 
^Sr^LTV^. (Bl^tc, «RgII(OSgffllSJ*C 2 Sr4" 
'C't«PI'C^lR(i, #LED1 1R 2 -HLED1 

ig 2 • tLED 1 1 b 2 , mmni <?>mm.m&c 3 z 

ftubb-thWC&WFttt* #LED 1 1 R 3 -SLED 

1 1 g 3 • tLED 1 1 b 3 , m.m\wmmm.®c4 z 

4>^k-T h PI't^SRti. #LED 1 1 R 4 -iLED 
1 1 G 4 ■ fLED 1 1 B 4 <7)&ftffiz£&mg.#l6t: 

[0 154] -riT\ 02 3l,Z7jk-f£ oC, EnM^8c7) 

^, *oT^* - k L^* J 

ot, HBSfiDM^flWcii, JH^Otcifi^aH^aUS^" 
fli*«%-=5:««-C«* WtjWf*>*t4 J: o iz , -r^^ 
*>, Sfi&ttC, ~C 4 «jfifiW t «S*ft»tfc:«ffl$<i4' 
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%-4r«W«r»4 £ fctfT* SOUL '# • » ■ W*> 3ffl 
1 ffltf) L E D (7)&mz J: ft BfUMHtttf . H 2 3 £ HT *> 
dK. #*Ki~iv^)iofc:it««iHBBS<tT^ 

I~IVt=»K-T&# • ti ■ »<7)3ffllfflOLEDcr)fg[6] 

[0155] zwzoiz, xmrnvyBBizmz^nrv 

V? ltli. #0C3tfflLED»l 1 a, (ifc^tib, ) 
£ o 1 2 flSiO L E D THIOL Ltt, *IS&(C«jK*< 
J5'J« £ "TSET* ft E(lli^8<7)M^ ttftWH0!>«K 
& £ 4: #T'# ft . LfzW^X . SOW"**. 
3 LED<0<IR#^&<T8Kf*:tf>* #LEDOX$JK-^ 

%3t^ra^jffli^j:-?T, ?s«A7^feA^^«iE-rft 

[0 156] L*»t. fiawatJBfcrffl^TV^ftLEDJ: 

ft) LED$rffiffllTi., # • » • »3fl|lffltf>LED 
*IHSrtWtffc . *«K I ~l v<0 1 otclWIRi- 

81 3^&i*^£ffiK^ft££k|i0^c^fc&ft<9 
T\ »3t3CfflLEDPl 1 a, (ifclib, ) ?)7lfc»o 
X$-W$iJ-tftC:4:* { T'§ft. iixlCctO. *3BfcfflLE 
DPI la, (ifcttb, JLED*)ffl»#< 
^ < X . Jt3KB*IBI*«S< 3: ft t 3 |3]jSttiB.l 
v\ 

[ 0 1 5 7 3 , 13hU, *HRt'ta»3Sffi 

ft < h V ^fflJgSrfl-f ft X V ii^X ^ft £ t W 
T'#ft#. aW^flOWS 8 0jgMf&) Srqfir-T 

ft L E D £«yfl-f *Ujf . ffiftffi 1 3 £**-f ft i fc #T' 
#ft. 

[0158] Wtf>3«lffltf>LEDj&<. 

ffl(cfc(tft#feL E DOH3fc*£^i.ft C £ tc J: . 
#*BBI~IV**KY (4XO-) -M(-7-b:>^) -C 

[0159] &±<ox oiz, *m&ytm.U5<7)mmz 

ifttf , LED SrSfctttc^lf £ffi»«J Ltzm&<7)%Me>± 

oiz, mML<D&mt:m>. t^mmmmizmmj* 

y^J^ytftti^Xolzi-Ztiisbiz. ^£&<?>LED<7) 
nuffitcfctfcgOia ^teifc«£fBttft^A%S^. 4 tz . 
LED S: jtttCTIf tcSJiJ #**«>l»Hc J: 

o-C^-fftiRH^O^MPfciO, EPlI^8tf0iaSiigP 

+^J:0kffl*«Myte*^l.fc*4*:*>, EPMft 
8 <03UHl!»ffiWt ft LED coftft&ZXZ < "f ft £S 
*^ft i: Uo£$"Jffll^*ISt$ OHHi . *«Hjj*«fe$»SI5 
5 tf>«li£Tt±£ Dft^fcA^v^. 



[0160] cmnv>Bm4 3 fctcflsouMs 

«Co UTI24> H 3 0 . Rim 2 5 MS^'V vf 

mxm^tzmit m-^mm^^^mzim-^ 

[0161] #3lfc<07BJirCtt* 124 (a) ( b ) 4 

*iin 3 0 0 tc . mmtomm 1 ufc*M+ 

a2{c*J^T» EPHtl581:JiaiJt=» 4 £ii 

JiiL/iTlcSrtS^'^ftC C D (charge coupled device)^/ '" 
^ 5 3 2 ( ) £KS LT , «^B^A^I^S£ 

[01.62] CCD*y732ll m*) 6 a t 

ixTfcO, «J#SI53 3 5-3tWMtcMLSiltcX7^ h'£ 
•ti-ft^htci^-C, 3t*»5 4:WM«8i:S:»a«3tB+ 
{cJffe^tLfti^t^^T^ft. iO««r»3 3*i, tit 
ttV>X6tf±mM±.\ l ZtiLW.-th± r>\,zm$&3 3tf* 
yJFLtzbZ izftmm 5frh <7>%tf®tt )/>X6*m 
jftLTWM«8(CfijaET*4i o iz. ®tt\syX6<7flt 
AS*fflSCBHPffl3 3 JUWU^XeofcHMrtltcH 
□gi53 3 b£-eix-eix*LTOft. 4^:. ffiftgC3 3 

CCD^532 ^WM±tC{iS^-ft J; o 
S3 3*«X5>f K Lfc t # teMSBSB 5 t^<r>^th^iJy 
A Sr^i§LTC C D^7^ 5 3 2lZWfrtl& X 0 
IZ, CCD*^53 2<03tXWWt=IHPa3 3 c Sr^L 
TV^ft. 

[0163] ±ieOct d t, ffift\s>X6 tec 

ittUyX6tCCD*^73 2t5rteL 
TlStt, CCDW73 2HfflO*^7tfflLED3feiS5 
b' tSit/iyKUVXl 9 aSrRttTtJ:^. 

EPB^ 8 LT M £ 4"C^ -T ft X 'J y h ^ 
t, CCD^73 2fc^LT^?iM' Sr+^h-rft* 
*iio^^X^;UAlSillKw?r|ftttftc:i: 

£^iM-rft Dgi^SS & -eft-Wci&tt ft - 

ft. 

[0 164] ±ieCCD^^5 3 2ti. JtWMi^ti 

m - \zm->x^m^Wj:X-j^<r>mhVvX3 Ate 

CD3 5fca»<3$roTV*S. «*UyX34li, AI^Tt 
£CCD3 5«S«$-tirft„ CCD3 5«i. 
S^(H^L^U) ^WLTfeO. mA\sVX2>A*1t 

LXTJtiLtzt/eco^s.^^m^z't^thi-^. ±ie 

^* i: ?Tt>ixft. 

[0165] ±ie^flUKfc:*J^-C , H2 4 ( b ) (CTjrT 
ctatC ^gP33^ill(C=t-5-CCCD^^73 27!) { 
3K«lM±lCjf ASflft . ^tfOh^, «»»3 33&<EPB« 
8^*^3t£3IKfr-rft->-v y^4:^rftO-C\ EPiiffiS 
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£ ftffl M ± tc SS LT *J V vt t & ^ . 
[0166] m&^y^^nniEZ'ffoM&lzli. 
7U- 1 &<?)*/fy 4 IVJ^I Sr}fcttM±fc:KBL>fc± 
T\ l^T^J:d^#ll-C-1iiE^a^Htf$ixl> (02 
5#BS) . 

[0167] 4"f . 3fiB&5 ( LED ) WjSttZtLhb 
(Xf7/1 l. WTSi lcoipicB&fe-tS) . 3t» 
U5frb<7ffibK WtUyXl 9, M7^M7, » 
^UyX3 4£^LTCCD3 5^A!H-.g>. i;t« 

CCD3511 g^^tAftfLfc^jiais-tftai 
u «3t»fc:*Et^«aj<i^*ipj»a^aj^^«. ■< s 1 

2 ) . ZtllZjz 0 , fflWaWi. CC D 3 50)&*MiZ& 

[0 1 6 8] act, MMKi. iJBiMt^fliSrtfcfc:. 
«* A 7 «fc Vfi aWRFSKHrtT* l» a*5*»«r *>JK 
ti(S13). S 1 3tCT, ±ie#A7A { I^Sffll*l 

(S14) . 

[01691-J. S13CT, S-A^lfSKHrtT" 

J; 5 1 % «itf*J»»3WKffll« 5<0* L E DOfBfcMSr 
WJtrr* (S 1 5 ) . 4*:, lifMW 1 , CCD*^73 
2 «at LfcH««r*-*-LT«B L$r*«£> . HKEx- 

[0 170] ^coidt. S15KT. J^yComiEZ'fi 
r>fc»£lcH, &J»ytf¥f®fflmftb%&£X\ Sl'l 
~S 1 3*$<fctf S 1 StftfjyijWHlOigSix, «3E<9«U1 
tPsZT-fh ( S 1 4 ) . 

[oi7i]«c. yemu5tf-~E.oF Fcsnfcs.. 

H2 4 (a) tcijrf idt, «^aJ3 3<o»»t:J:oT 
[0172] i24CSti)tll WtWfcia*^ 

3va«<^«i&f+»ts:-is UTBawfciita *&ta u 

[0173] 03 OfcS^HIlStt. *£#ttfffltte 

CCCDW73 2 col»« L fcH« JbTUSS L 

<b . 0 2 4 tSrtfitjfcT' . # 3 -?B*45 tMlEx 

3 3£tta»MS-frfrttW£$rie>$r^a«, 03 OC^t 
fff filte J: *Uf , #1 # tt ft t * tS^ < filiE b 5r |S|B# 

[0 1 74] fcLLtfUofc:. CCD^532*fflifc 
CO 17 5] Sit. EPljffi8^<30M#WtS:<TOflir 



o , mmmm 1 -cm Lfc^u-ru y h- k <* 

D 3 5 7J (c£ o'^T aflfttfcrfr '3 -It -5. . 4 

lb, (i/di2 2) ^t§LEDWS^^^ 

£ . -Si: M#>& Z b ifiX'Z h . 
[0 176] H2t. M7-f^A7W7-f/^ 
3 fl^-r J^J: #T & ft <0 1\ 'J 

>hkLTE|lBiffi8£j£^_Wt : 5:<-Ci>, ^-?B&£ 

ft. 

[ 0 1 7 7 3 *53fc:. vSJgA^^feA^^llv^ dtL 
E D <rm3tMffl&E)iZ Vm $ titz ffi&X* . CCD^5 
3 2*lLtflfci«f-^S:. MO (3teE^fe#i« 

{thK>lzfcft-t&Zbi>'5jmt%:&. $^>t. LE DO 
[ 0 1 7 8 3 3tji«5 5 tt£ISJ0ttffl3tejB5 a*«E$ 

a*^ cc d 3 5izt&i&~rhwmz-£&ti*^y)gk j $>. 

C C D 3 5 t=8i«-r& B«OJ¥BB*S:3Se-r & - b tfX' 

[ 0 1 7 9 3 =Sr*J. Ja±«»"»C«. «3t*at LT L 

[0180] 4*:. JJLhtt, 026(a) ( b ) izifrt 
XolZ. MftimLED&l 1 ( 22) AM-POftRgl 
~IVfc#fRl3*VCfflRl 2(24) ±tlStt4»ix, -e^l 

4J-^isRE<R«ii4*»)9rKLhT't>J:<, Witf, 027 
( a ) ( b ) lz9n-?£ o #*K*«5gfc:4 4MM$*U 
1 2 (24) ±t^fW 1 6 SflOLE DWSrRtt, 
-?-itt^JSE LT EPB8S 8 tfc^T & 
«H#16*»WT*-3"CfcJ:V>. 026 
( a ) ( b ) T'*-T4 4MW<0*& i D t, . i 0«*iB^7t 

[01811®:, mimmmmizm&3?nf&nt&w. 

KfSSrttS^) Sff«fc:3iftHi:Lir>6ii:fc:J:-5-C. ^ 

w.<7>mme>is 1 #>z>£ oiz. aT<7)Xoizmj£.2tix^ 

Xi>£\>\ 
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[0182] -tftb-h. ±ffiLED<Oftl!g A R 
K&SixS. dc^i: ^ . Mill. ^LED^cDepMS. 

corns. t . mii^riasn: 9 oaasi: a*rr;b*i* .led 

«. iiaaswrat*^ «B*3£ffci::J:9H«a t 'h$< 
<a<=5r&) . LEDjMIHirfc:ifi-2vvc< ftt . 15 
HiDT^ U— b-y r-TyrB#4 9i*#^iimmsfdi£ 
epjnL£(1*li4\ iKrB4:Rt.«SR*«»T'#*<=Sr4. 

ji««S£«fca««ti«[i:S:Jt«L. aaasst 
a#i£il©it&ffi4 0 fc** fcjW*ffi$*ufc*&C 
ISLE D Wm&X'h h t * IWr L , f£L E D £#S£-t & 
#£KLED U fl^atc 

T. ISSTI>LED<7)3£#l£ : ?T^i:K4oT. 

[oi83] ±E«. aaaaatca-^wc . «■ 

L E D^Nf^SrJpJBr-r Lfc#, 

i *ucRje $ tit i> *>Tli* < , L E D 'fcfc woi 
■MSfllfcff 3WS*fc:»^vvc. #le Dtf)#aSr*H8r 
LTt4v\ #LED^£n>»E. X(4#L 

£fcfcttKrf*»JfcTt>J:v*. LEDtcES£S*i 

^T&mfflfflmmcDm-ftzpmLfz 9 . &^&fraaa 

(JWfr, aWia«<3^fc*4«*J»aa*>«rSg£* 
[ 0 1 8 4 ] fcti, tLt-cmBflL^^HMO^T'ti, 

mwimmz&ftLfzffim&ttfrt lt, josa^-eot 

aaafcttJ6LfcBaa:*KJEtT3toaa*fc«R« 
^ftW^^B^FfTf- (Liquid Crystal Display ; & 
T, JUtCLCDi: . PLZTIjftNvH, DM 

D (-r'i^'^yU • ?n$7 — • =ftM x) WXfo-oX 
*>4W 

[0185] ±l£<7) LCDIi, MtliT ?T4 7"f^T 
ft^TFT (Thin Film Transistor) A^BSC^fJEL 

tv r- y ?x«tn $ futagiaa < t f tssk t a 

B B B /l£&ftLT&&i<7>-z:'£>9, 8EWfiLCD«H* 
ith&£. ;«)J:o4LCD-«i. JIBffUcttJE-f &B 

oT, £OSl7F£ix£JM&£WBIft8tcM#Wtl>.r 



(4, TN (Twisted Nematic ) aft><*>K STN (Su 
per Twisted Nematic ) ^bb^ ^)VWeX'tb otti^. 
[0 186] iTts ±l£OPLZTE3fe^-y Hfctt. )S 
BH»»Wtt-k 5-5 -y 7 ^WHT* * P L Z T*Ffc— » 

Tcw^wr & h wtrnx-hz . ±te^ plz ts^^ 

(4, S/VUn >ig|S (PbZrOj ) VBfB ( P b 

T i 0 3 ) t ^SS^ib^T-Sl^^ Ut,«(PZ 
T) IZ^ 7>?V*j!mLX*-vh~r\/Xl,X'&t>KZ> 
(Pb,., La, ) (Zr y Ti,., ),.,/, 0 3 

^?oj7-5: - <X7cwt=a»Ea u . aa-f - ^ 

hi>cr>Xfob. 

[0 187] mWSknWt LT^ifiSLCDi^tiPL 

iEW«a»(*s:jSiflLrEpa«8fc:a»»*i&-*. wa 

a*»»tca*>n. v^-witcLTt, iMimmtftfktf 
&&?&wmffi&izttm^hmMm { m%M®izm%tt 

lft 3 tL2>Ztt l Z%Z>. 

[0 188] tZ.hX\ mmU&fot LT^J^.(4"LCD 

mzxttu, l c omx-cornkts ^ -tmL^w 
lx , aiWR^a^-r * *> w*<J^i> - ^'-c^ ■& . 

[0 189] ««a«f*i:LTai.tfLCDSrffl«,^« 
*»BJfc:J:oTEPaa8^te*t&«atr4>. fetf^ 
Sr^t ; Sr<LTi. LCDtCJoV^T^t^^TKtf'bC 

4 aattfc, •feo^«oj>i>B«* i enaffi8{cM## 

a^tf feti. lc D<oa^.«f 4"C'f+ifita»«i:-cai 
iitfaataa-c* h<r>x'*>htf . ®%m& 5 1 lc d 

i: (OPallcfc 4 3eBa**a* 4 , ©ia ttlX v % 4 vg B B H lc 
*W*3lW>*fc 9 ^{=4 9. LCD^ 

oA»ta0ftc4 oTAa^taKa^^t&i t*<fflH 

ttt^S. Zcotztb. LCD cr>3k*ktsbtf%<%& 

Da-ccoaitcov^-cKBWft. ;itt±. 1^ 
[0190] Mz-iis-^v-ftvJ h*-vxn. m 

3 1 (a) - (c) Ci*i\j:p$r«*tf4>a«£t*. "f 
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l c d Kfcft & t bj§ < ( c: co t # r v y 

hmmm<%&) . zzfrhnmizftfroiz^tixvi 

3 1 ( a ) - ( c ) X'it. m*mWlcO*n&Z Sr^OH 

EPjoL^it^i. Ria ( b ) iz^x o m^wmx 

±cr>^mz\t\^o toftTBK&S,, LCD<7)£ 

t£h--H, ±unnmz^< iz^hxm<%& . 

[0 19 2] Ztoi.otzLCD'sQltort&W&rMSUZ 

watt tvffur-tirj^ wton&h 
WfcW, 0!*.tfHia (b) aJte&bivctt. bji&v^ 

*. i*v^#fc:*fj5-$-&Ii*fc:2. SVfcTFOWESrEP 

an-r *> i t x\ &7*tt e>£&tt<-tz.k ifix-% h , 

[0193] LA>L. Z\<F>± otcffiEXli. yffitf** 

-256) tf-kfomzm<%:2> <7C**>0ifcM:2 5 6 
f+i£^)Hffl* t tti^< : 5r*) . *«otefll. LCDi:i5tt 
*a*Rfaftii. 7C^>3/4 — 2/3JC*-jTL4 3. 
Ltzif-oX. LCDffflT60flliESrfi : -57t^'ti:. ***tf 
£ & < "T i 4: ti T § T i H«tf)fi v 2: » & i i: ti 

[0 194] CiXtttLT. 3tiBffl5^ 
5t#fflLEDS2 2£«;itf4O«0««fc:4H*, #^Jsg 

OLED<0fl£ft. jm*3P££jtTfll««8rf*^*»fc 
<7>AJtffc*4HH«rfcC^fci-%»j£fcttT\ LCD 
fcti ft 4 3tiBffl 5 tf>±IE4HS«fc:*H&r hffl&Z b lz A 
WfcMSrSHSrCS . -litCck 0 . #««fc*iltSAIfete 

Jtfcwar^— fc^-cs*. iots, ±ele 
Dco<is#ft. ±siLtzLCDmx-(r>mjEX' 
mm Ltzmvmmzm ttz t «oT**uf j: < , -eoi&t 
\mwixhh. 

[0195] tM8«ft«cfc L 

TLCD«:fflV^*&-Ct>. LED<0LCDV)A«ft 
5 -I «t 0 L C D Oft^tf <b Sr tc < -TZ b &X 
£4, ZixVpiL. LCDMXcDm&ZmiEZfto&mtf 

^\ *0&m. LCDrnx-vymjEZfiitztzizft^ 



W9<o&»i>cob%&. Z\coXo(,z. *%.mznii&ffi 

^>plzti^7 vtsfr. mm&ftfat Lxm^ts 

4. 

[0196] AlWl^^t-f^JtW. JKft* 

^m^co&Mt&Zt lzlnm-%X$MtS.Zi%2>Z t * { 

tcoxfo-oxi*. ±MLtzxmft<r>mmz£V)m.^tst> 

[ 0 1 9 7 ] fcfc, ±ieL^LE Dil!|T-OffliIE(i. ffi# 
«»f*c^3IW)AI«S SrSS* 4 i 4: T'^tc L E DfflJT^ 
iiO^Sr^O. LCD co^^tf ^> ±IBKiStf ^ XiSfSt 
LX^&bWoZbt>T£&. 

[0 198] 

con^a*^^ 1 ). ±iet»fs«^* / voAi^^Ast 

[0199] -etL»9)^ . flHBftfirfls^AWat^Aitft 

tst?cmm£®%izfroztrfx£z>. ttz. mm&m 

&&)-lz-?&ttb *) lz . tt*t:»*ttfc:««*3flas-*- 4 

[0200] JGt. ^#S*^03t$r^W±tct£fl* 
S*=Sr<-Ct, ±8eAWftSr3ei4i4:t:J:-5tjg3t« 

0 LT . ti£lk3t*» 4 HUhffMm ) ifiFS b % h . Jo 

[020 1 ] »#JB2<08BHicffiS^«ftiSiIH:. W 

fflt&tm *l,z$£&2tL&b&lz. ±Ml5£ft^®<0'J?% 
<bi>-Mlz&^X. miaitt. m^ft. S.tXtei4*coo 
V>=Sr<ht ) — ZZtlzi-iX. ±EAStft 

[0202] -W9>;t. I«*ill <0Sft»t:jDiT, #51 

^T. -t<0*Sl*]tt, «Sfft^ &tXJ£St^oa*>^<fc 
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OMR Sr JSiS-ftT* # ft t ^ o £ 0W: T #-f ft . 
[0203] »*«3<0f|HJtC««¥Jt«f+iia«. ± 

[0204] w**, mim2<m^zMLx . ?Bt 

-JB®*r s i t ft t ^ 3 j»*sr«Hi-csrr ft . 
[0205] mim4<mmz%h^ffiftwmi., a 
±<r)±diz. m&m2xa3(7)mmz}5^x. jjbsbk 

M# tfv&mimz*J3EX'Z ft J; 0 KiSft ^ixT ^ft i t 
Sr^1lifi:LTV^ft. 

[0 2 06] -£ix«9>;i. l«^JI2X(i3<7)^^Px 
T , W?8«ft«s^ASt3KSr PKftWWCTOT* ft <n 

x\ mmmmzmfi^^mmmm^-izx- 

[0207] *3t. &tft*m&%tnizitLxmft>ti 
x^&ztizzo. mmimizii. i m i 

l mtt±izwMzith<mtf%< , ^a<o»3i£# 
a £ is ft ft i fc £ 08-c * ft k v % o * m*tx m-r 
ft. 

[0208] m&m5comnzi$z>^n%mmwtt. nk 

^&*<t£ftkftT^ft;|ffi££*L-C^ft. 
[0209] W9>£ , li^JS 1 tOSWRC JD^T . «3t 

X\ ^SoxSriO-SteM^-ft-t^T^ft. 

Lfztf^x. ^&*®mzm\^hz.ttfxz 

[0210] W*E6<0«nj|KffiS^^§£i»i. J£Jl 
±.<D£olZ. 11*11 1. 2. 3, 4, XttSOflUfcfcilD 

T^ftlSfiJt^^rL'COft. 

[02 11] W9>;L. If*ifl . 2, 3, 4. Xii5 
OSWfttcJniT, ?l3fe#So^fSr*«$ixft<7)T'. IE 



L v ^iMfrSflflHTCS * v Z&mztZfti-t hZ\b 

tfX'Zh. Ltztf^X. *3fe#»i#0«JMfe&«rtLt*- 

[0 2 1 23 ll*iB7co^t^ft^KM#HSJi. Ja 
±tf) j; 3 tc . n^jg i £ v * L 6 O v ^fLfrnffif&izti \, % 

LX\^hm&LttLX^h. 

[0213] Ztlfyz.. ISmifl ^r^L 6 CO u-Tix*Hc; 
leiKO^^ctft^mtcSD^T, »3t^*-Ni. « 

^-f it- V^Wgrn^MMMIR-th i h 3&«TfiB"CA ft fc 

t ft . ZixlzX ot, 3*jg^*^-^^60J!£ 

^LT^ftdktciO, ^n?y ? >7'<7)M« 
ZMik-tt Z t * 4 t'# ft fc v^o ^)*£»^T *-r ft . 

[0214] m^8«>fffl&ffi*5%«ttm*. ja 

±c0 J: 3 tc . 11*31 1 L 7<0 v^-fix*^«^c±3 1 ^ 
T „ JJE«««firftti, ?S B B B ^*^rS)ft«^£^L 
TV^ft„ 

[0215] -en»9>^ . it*ia i cr>mmz& o , ^ B e B ^ 

ft J; 3 lz . i«Jli«iy|f^A^)A*WS «r*i ft - k J&^Tfit 

B B B «^^fflijT'o*i$i^Enjp«ff <7>wmz'fT ozt%< 

Sl^tf ft .1 ft. ^ixtciO- IWiJSl 

> ha^^itft i t titx-z ft k ^ o ^m^^-rft . 

[HfficofSm^l^] 

[HI 3 ( a ) ti, **^k:ffift^«J«W«{l^*3t3t 
ffl3taSSr*-f*ffl!HT* 0 , ( b ) (ilaJEl (a) WLE 
Dc7)7ttttcM-rft<«# SrSrf 0 , ( c ) (i. 

HH(a) OTffiat-Aft. 

[ d 2 3 ( a ) « . ±i mar v wts t> wiE^at; 
tewiznx ^&im*7jkir®imTh n . < b > ± 

[ H 3 3 ±ie«ft»w«*«^«« £*t"»rH[2-e£> ft . 

[ n 4 3 ±f mnr t Jy?t±iitt ^hie^s t 
itLtzmw.*7n~t%\®mx'hh . 

[H5 3 ttA>1iiE«0»^iSaiSrSrr7o-^-hT" 

[H6 3 (a)(i, |5]|l(b) iZTF-tmnTVyinzti 
if ft ElUM&igSS £ jR^KWaT* 0 . ( b ) « , * ' 

%pj\<7)fc<r>mmv>M&\ l z&h?m7° x )y? <r>9mz*-r 
mmmxhh. 
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[07 1 ±f£3mr 'j yf^mn&nftmmmMTh 

[08] (a) ti, ^LEDCOm^^^^Mmmzsj^ 

■thffitfimz^i'mmmTh v . (b)iiffl(a) 

tn9 ] ii 8 ^ttt j& £ w-r 6 ^wfmm&nmsM £^ 
-ttmmxhh. 

[010] (a) li, 01W*2*RRt=R-r&LED2 
2R 2 • 2 2G 2 • 22B 2 tf)563t*?:. {{fe^RgtcK 

*-ri^Bjst-$> o , ( b > ti , m 2 icisicjg-t sled 

22R 2 -22G 2 • 2 2B 2 COlSff^Sr, flfe^RBH 
JK^-& L E Dcotlffft J: 9 Lfc*&tf>*K#*i«: 

[011] (a) ti, «.LED<0tt&a**'Jv3^*£<*> 
aK^SrSrTKBBST*^ , ( b ) ti, #LE DcDfi 

[012] ( a ) ti, aJs»Bjfc:ffi&J£|Jc3tffl3taBW«j« 
SrTjrTTiBBT'* 0 , ( b ) ti, |S|0 ( a ) c7)i^l0T' 

[013] ±E&tttt&£v*-c. EPB^offem ,£ tci'J 

[014] ( a ) ti, /JvM XoM#tttt£*T3*a-£<7> 

-tlfc B J0-C& 9 , ( b ) (i, X<0M#tttf£*T 3 

[01 5] LEDCD&fomZ&t&ZtlZji^X. epm 

[016] (a) ti, i**&<o?v-xy 
y ht:*i»t&«J*»fli*^»BaEl'CA 0 , ( b ) ti, 

[017] *3l£pyXSrfl6fflL=Srv^T"K3KS:SHS^-«* 

[01 8] 01 7<7)^$rt£*L^ :E P®0-e&!>„ 
[01 9] -f «9. SlftUVXiJit/EpiIi 

[02 0] 3l#falfL-»MXffltf)LE DBtJ3V>T. EP 

^*S0T'J>l>. 
[02 1 ] ( a ) (i, XmcDLED%tCDm&lZt3 

(b> ti, §|*«UfLlM XfflcOLEDiftfttteCiStt 

[022] ( a ) (i, y y f«0«WV* ■< ^ 



0, ( b > ti, ^^Aco^BfrBt:, Kii^fflLE 

^^comm^maizx^xm^tn^titiM. epb 

[02 3] mftitfflLEDmZ%ftZ-&X7U- 7V> 

mx-foh. 

[024] m.nmzccDA^y^mttzm^miSLX^ 
Simz&^x , ( a ) ti, tfrnis yxrfjmwzmm 

1 , $Mffi^0Mttiffii>tLX ^zimz^-tmimx' 

(b) {i, ccD^^5^»i:(ilL; 
[02 5] ±iem^-liffiA^SttJV^T, fr£>*i8IE?) 

mi^co^dx^m-tyo-^^-vxhh. 

[02 6] (a)li, 4#M$ftfciiatoteffiLED»fc: 

j5E tx m&M6W£ft.-t& wwmz&ii&mmz^i-m 
mmx-h 0 , ( b ) ti , jftft^ffl led gpj&i 4 mcom.m 
izirn LxmwLMzWLtthtih z t tt-tmmmx'jb 

[027] (a).ti, 1 6#m2titzmftjttmLEDm 
izm txmf£ttm^<tt& wwmz& m>mm£*ki- 
mwmx-fo *) , ( b ) ti , #bt3tffl l e d b# 1 6 m<r> 

[028] ^*£o^x 7*y >?iiz}nf& ffi.tt&covm<?> 
mwLtt-twmx'bh. 

[02 9 ] 02 s<mtiu*$attz'zmTV y?iz*>^ 
x.tiv -<^-> t- izm.m $ tltz # L E D 3t <o»«^ 

[030] 02 4<O«jRt=*JV^"C,' ffitfjWXfcCCD 
^7tJl-7 h-fk-T^ftioOtC, mtoXslsXtCC 
Dti^ytZftgLLXm^ CCD*j*?mm<r>Wdt1t 
fflLED 3tiSW3 J:l/J65tl^ > X& Ktf fc«WtMS:^r$1». 
B ^0t'J>4. 

[03 1 ] flHIHRlWt«ft^^T«*Lfc»* 

±5(tl> la^i** 1 ? <^a*tt h * ^WC^-T I^Bfl0T- 

* 0 , ( a ) ti, ?S B B a **^0^:li^tmiESrEniPL 
TvvflrivRJB ( 0 VEMaiS) ; ( b ) ti, fflfl^isa^ 
cO^H^tC 2 . 5 V<7)fl;JBE$:EpjD Lfc«^. ( c ) ti, 
$ B B B Sl*5$t^O:£®5itt; 5.0V Ottffi^ EPJD 

2 (9X«H^KK) 

7 (.ftm&ftm 

8 EPH^ 
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[02 0 ] 
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